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m(DiK'J^U3 > &lg« U mm L U U 3 > tc*f- IT 'JV^77>f feRZ? 

0<D±IZ¥- hmmi 3 $r^e> i:e)fcMj¥^5 O nmOtfbi/U 
r3>£*tau x 7 f A>y ^ o T t-f F -5 1 - S 0 ffiv* 

T, 1 OiZMLTtf- bnffil K«?t-;^7X^i:LT 

, <<jty&A*m*oz.k.\z&*). Ri/>f vifcflfcJIi 4 A&tfV-*!£flfcJil 4 

OSb5>^^ Jgjftfttt & Bit < Mt£fl^«c *c BB«KM ££ tfic JS i4CWt5 0 
[0 0 6 6] 

7*&C, 02 (b) iZ^k-t^oiZ. CVDffiJCJ:*J, ^#^«io©±tc^- 

mm^fcmiti/v^yizMLTtf- hmmi s (D±w3%-e>mmtfm 2 0 0 nm 
«^t, u w^7j Y^A^-v^-y vmz & y , ^loinifiii 

1 5ic£tt& Ki/>r>ffi»Si 4 A<z>_bMS3HcMFW >fi£ffcJSi 4 A&atffi 

1 5©_tlC, If^l Onm©f ^t>, JgJPtfift 2 0 n nKA^ft^ # yRZ$m 
mftms 0 0 nm0^V^f>5:i*3>^ h 3ft-;WC3frR3*lS «fc 5 tci£ 
«tU MvnT, CMP26tJ:y««KK:fcW&«l©JIWJlfi»Kl 5_fcKl35e» 

5>&l$it5^t(au, mo s h^>^x#© Ku>r yfowtm 1 4Atiit 

0 nm(D#ytfXTy*mjkmmV. U V^7>fMt) { K7>fi-yf 
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[0 0 6 7] 

02 (c) iC^i^lC CVDSlCji'J, If? 1 ©Jir^tBI 1 5 ©J: 

y . *t« L fcBfcf t ^ U =3 > tC*t LT^'Vhil7 ©±OT#<Z>18IJfC#il$ 100n 
miifcS ^-MC^jgftLT, HfllS/'J n 2 ©MH«5*}»; 1 8 

ts. ^vnt, cvD^iCcky, H2(Z)jf r»n 8©±{C, IgJP#£jl0 0 
y yy^yj&jBtTf K^-f x>y^->?l£ic <fc y, mo s 9 v-xflg 

«1 4 B&OTiM&ifcJi 1 4 C©±«faP^tC, y-^ffi*Jf 1 4 B&tfffllKE 
fifefcMl 4 C%*tl?timiti'i-Z>n>* 9 h*-;i/S:Mt5. ffiV^T, CVD 

i£jc<fcy, mn&T®7iimrtv rmi 9<z>_hic n^ionmcf^, r 

JfC##&2 0 nm0gftf$>MM3 0 0 n m<0 3? > &Jd#C3 > 

<5«s»ttTas*iR^yrjKi 9©±fc^sas^S:l^*-r*r^K:j:y, mos h 

^>^*#<z)v-*ra:M i 4 B&tfSEiWffi&«ui i 4 ctL^fr^nmim-rzm 
<z>jvim*iKi 5ic*)feoT^-rs. 

[0 0 6 8] 

r^ctc, ei 3 (a) ic^-r^tc *a^#&ic j: y, tt*ttT»**A y rtt 

1 9 0>±JCjg2 y°^?2 0 oT, BU?#$J 5 0 nm(Z>^ft^# 

y Vv&zmikmm't 5. m^t, y v^t^wf?^ x.v*yymz£ 
&ot, Sfb^*>r;i/^-^A^e>*s#«ttT8P*3R/VJ 7i2 1 ^ 

V VJ*RTfWHt >fJ2?9A*»&*6 Mi A y 7R 2 2 & S . Zl *l iC £ y 

iits-^, -e<z>M^icfev%T$fi^ttTSP*mAy 7ii vtmm-tz* 
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[0 0 6 9] 

0 3 (b) izm-t&oiz, CVDSici'j, ffl*&TB*mrtV7mi 

I3©IFMI2 3 iC^^5#WJ 712 2 ©±«»#»C*B**^ U 71 
2 3 htN-jl/2 3 a Wt§„ rit, S=r>#^h*- 

mm^ti±mzt>r^^x. mm-tfms nmoiiw u w&jktfmmtfffis o 

J:U, ilil&ny^^ h*-;i/2 3 a^MtA^-x>^lt, ft*£4l 

K*»&TMi2 4S:^rtt5. ^^T, «HS^«^*§*£« (MOCVD) 

J:*;, ms(DMmmmm2 3(D±iznyz? h*-;i/2 3 a *^ti£M\zt>t=.^ 
T, Il^5 0nmt', ^hn>f tf^YX, # y 9 Jl&Zf-* 7 

i!2 5 & ^*,1Mfi|2 5{C*fLT, ^©12^7^2 0 

©_t£B&J¥#if& 5 0 nm®a^l:i|«U ««bte^^§iiil2 

2 6^»5. ZltllCJi y, #=r>^^7 hjfc-;i,2 3 a -etl-etl^TSP 
112 4, §iiiI2 5&t>*_hg|Sm}S2 6^e>i;5M©^^^i/* 2 7 

j&^ti, -eti-eti, tsp«#2 4, iiA>j7i2 2, n»mttT»**^yri« 

2 1 MH27°5y2 0 5:^11, MO S h 9 > * © V - 7. WgfM 1 4 B £ 



2 2 
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[0 0 7 0] 

CMP sue <£ y , iftflibfea-fbs/u ziyizMvrm2<bmmmmm : 2 3<z>_l(c& 
ift^ u n >*^^^>i4 ffliTOii 2 8 §:Mts 0 m^r. >jy^7^ 

St&tf F^^f x>yf > «fc y , 3H4 ©jg 2 8M3 ® AHffiMt 

2 3 iZ&ttZ>3rVrti/*m*m.O UT-e©MP^?:^tl)I^ 
fcj:y, MffiT^m^UTJ^l 9 ^SffitS. 3^T, X A >y # & &C £ y , 

^4(Z)»r^jf mmmmz 8<D±m%.i$$tm. f 3©ir4aii2 3©3raafeonc 

^'KTSPtMIA U 71 1 9(Z)Sffiffi±tC, ^JP^5 0 nmffilftf^r;!/ 

* - v<ufrt>&z>±%wmrtv rm2 9 zmm-tz* xtucty, jibptk^au 

712 9te, ^^Ai/^^j(D^{iCfeVNT^ttTSI5^AU rmi 9 h^Mf 
±3PzKfPtAy 712 9 (C;)3tt£»!3[S2 9 a © ipg £ 5 0 0 nm£ 
J: e> iC, _tBP3KfPiA U 71 2 9 &0%Jii'l£T8P?K^tA 'J7II19(CfcWS 

[0 0 7 1] 

#C(C H5tC^1-J:e){C, CVDStCitJ, ±3*m^V 712 9&tfKl2tf> 

y, iftfliufca-fbs/y n>ic*f Lx±m*m*v 712 9 <z> _t«!isp^©^^ 

3 0 0 nmilJ&S J:^tC^JSffcLT, Wlit is V p 5 ffllfliii 3 
0 

[0 0 7 2] 
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tfffi2 0 nm0ijfcf^MM3 0 0 n m(D Z > V^y £MS#;rJ > # 

m5(Z)jSra^ll3 0©±{C^^g|5^$:|^^1-Sr hiCj: y, bfy Ml7i:g 
it5!3 ^9^3 1 £f|5©Jil^6Ml3 0izmf&-tZ> o $^T, 
(C£U. ^5©«rM^M3 0©_hiC^3 1 n& <fc ? j^ff 

#$Jl 0 nm©^-^>, 0 n m<Z)^fl:^- # MJ¥#M$ 5 0 0 nm(D 

LfrmmmzMLT F^4^v^yymz£Vj*#--y>fzft&^T.mmm : 
2^12^3 2 zmm^z* 

[0 0 7 3] 
[0 0 7 4] 

2 9 a ^^o±SWJ 712 9 JCJ: »J H£*iTVn.5 0 ££(C, Jft»ttT«P* 
l^'JTll 9 £KM-r&3l2 -7?tr2 0(D±iZlt. *®MHT Jfi»ffiT8P*3ll 

UTJK2 l^^StiTv^SfcA, ffifftffi TSPTfcfStA U TBS 1 9 £#«'f£TSM< 

ha u rig 2 i ^©r^^^TKH^MA-r-sr uttta^. 

[0 0 7 5] 

tt&*&M#&<&£(Z>T\ ±»**/ty 712 9©A'J 7 £ D 
©_t, OJcSKWfclBJWfflJKffitJi 1 4 Cii, MOSh7>^^©F 

H>ttH 4A^y-Xttl 14 B illM-0>ft>aAXST«t5 
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ZHtf-Vg. H2 Zf^>f2 0R&#$ -**rrt*/9 2 7 Ate, 

[0 0 7 6] 

(jg 2 ©Hffi^Jfi) 

[0 0 7 7] 

£ tt-t 3 £ tc J: y M & *W&T * o 

[0 0 7 8] 

#«ttT***AyTBt2 1M1;1'J7K2 2©{R!l^®$:^e> J:e>ic^ 
2 0IFIM1 8 ±JC«Mfc*$*J* i:"*-*. 
[0 0 7 9] 

ts. 

[0 0 8 0] 

@8 (a), @8 (b) jk&m9&*mw<DM2<Dmtemi&iz&&¥m{*mn 

[0 0 8 1 ] 

08 (a) tcj^i^tc, HI <Z>g&fiftgJB£H&IC, »ftJ/'J3>*»e»4S* 
1 ®JffffiJ|&ME 1 5 (D±\Z, mmtfffi l 0 n mCD^- * 1 0 0 n m 



2 5 
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T\ CVDScJCk *J,. fgl offfflttftJRi 5©_t(ctf y hMU 7 Sr^tf^Sfct) 

LT^yhlRl 7 <D±m3fta>mmtf%f3 1 0 0 nmt^SieitCfSftlT, m 

K^>f Xy^y&lCj: y. MO S h7>^^3f©y-Xl^l 4 B&t>*@E 

hsfc- 71/ CVDj&tCiy, l2(Z)iri$Bill 8® 
±JC, i*^10nmfflf^>, IJ|^»2 O n m©gftf ^ 
3 0 0 TLm<b9y>f7>'ry&fBfcnyZ9 b-fc-n'lzftm&ft&&olzMmv* 

Bfc£t-5^£ICJ: y, MO S N^>^**<DV-Xfi£ifcJS l 4 BfttfBJIRffiffiiS: 
Ml 4 C^ft^tlg^f S^2^7^2 0 |2fflI»Il 8&tf2ll 

®j*iraiftiK i 5tt)feoTi«t5. 

[0 0 8 2] 

lk\^ 08 (b) lC^fJ:e){C. yW^y#&fCcfc y, H2®fmil8(D 
±{CH2^^^2 0 S:-^t?^®tCt)feoT, BSJP#*& 5 0 n mCDgft^ * > 7 Jl 
^-^A, KJP:««jf&5 Onm©>fiJ ? A&tf|&JlW*& 5 0 nmCilfc^f U 

, ^b^^>r;i/^-^A^^^-5^«'(4TBl57K*Ay 712 1 <tvv*jk 
%.z$mit4 y i/^A^p>^5ii^'j 712 2 t&^ts. 

[0 0 8 3] 

#«ttT»**AyrjR2 ijfttfH3iiAyrjR2 2 $r^^^®ict>fcoT> jrjp 

#$f5 0 nm©Bft^*>T/I/^-^A^e>«c*j|ift»ttTaP3!KilAy 713 9$: 

*i«-rsc zititcj:y, *6iifT»iAy7i3 9n #«-KTSPzK3R/t y r 

l'2 10KIi:llt5. ®3*»LTV^V^ £ 3 <Z)Jff fflftglltjlg 2 

3fC=2>#? h^-;i/2 3 a Z&m-f&ffilZ. J»l»ttT»7K*Ay TJ^3 9 {C& 
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[0 0 8 4] 

3 A U 7tt £ m&-t Z z. £ ifi T* £ £ . 

[0 0 8 5] 

mykmrtvrmz i<DWffiW£mMLT^&r=.&>, mm^rmy^m^v rm3 9 

[0 0 8 6] 

(H3tf>|ygj£jS) 

[0 0 8 7] 
[0 0 8 8] 

*3-©*J6^«iK:«*^«H*i6*tt, MOS N^>*;**©v-:*fifc«1H«i 
4 BXteBE^MM 1 4 Cil^M$tlS^2 ^"^^4 0 ©{M&tTFBIHC, R 
JS#*?j5 0 nmOM^^^>T;i/^-^A^^^§^«'[4TSP>!K^AU 7fil4 0 
a^lj«i:t5 0 ^2^^4 0©ftgPlC&#>^*-r>*^& 

[0 0 8 9] 

#^2 ^**4 0 2 7(7)TBP*M2 4 £©HtC« v TJS 

^RJfWiMj 1 0 n m(Df- * y. mmtfm 5 0 n m(Z»f U ^ ? A&OTIJ|t#fft 5 
0 nmfflHW U y^A^f,*SilA'J 714 2 ^2^7^4 0 £^e> «fc 
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[0 0 9 0] 
[0 0 9 1 ] 

eh i (a) , Hi.i (b) mi 2&*&m<Df&a<D&mmmKto&¥m 

[0 0 9 2] 

en i (a) ic^-r j;e>&c, hi (Dmmmmtmmiz. M^>yn>^<b&£ 

H 1 ©Ifliil 1 5 <D±IZ, mmtfffi l 0 n mCD^# >&OPtt»36«*& 1 0 0 n 

tifr-oxmikisv ^yzmmist^ cMPmz&v. mmv remits v^yiz 

U, £2<Z>M|fffl|&ft||)t 1 8©±{C, RMftfifo 1 0 0 nmCSftJ/'J n>fre>J&S 

^yymiz&v, mo s h7>^jt©y-a«*i 4 B&tKfaiiMfistfcs i 4 

1 9 a 

[0 0 9 3] 

#CIC, 011 (b) lC^-TJ:e){C, CVD^StCfcy, *MM£Ttt**^ U 71 
l 9<D±.\zny#Z h^-;i/i 9 a ©jSffi^tFSffifitcJSSl-rs J; e> ic, 
I!l5 0 nm©^-fb^^>r;i/^-^A^^^S#l|'f4Tg|57K^AUTJ^4 0 a & 
*£«tU j&v^T, IJPA^3 0 0 nm©^>^f>5:3>^^h*-;H 9 a 

Jjx-;i/l 9 atCfcW*^«ffiTa57fC3g.AUrili4 0 a£>ft{l!UC, ZyffXryfr 
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4 4 Cil^tl^tl^Mt-^^2 ^^^*4 0#, 

^'KT§I57K*A U7I19, 12 ©MR^M! 1 8 SB 1 ©Mf^m 1 5 

[0 0 9 4] 

&&c, mi 2 izBir xa-/#sucj: ^#'f£T§P7KmA y rm 1 9 

0±tCH2 ^^^4 0 $r^ti^®iCfe^oT, JRJ¥^1 0 nmtf)^#>, Mff 
5 0 n m(D4 U A&tfJRJP#iI& 5 0 n m©ift>f U 
M^T, U V y^yjm&Tf K9>T xy^^SfetcJ: y, ^JibSUiKlcfcr 

[0 0 9 5] 

^<Z) <fc ic, H 3 ©Unfile , ^ioHJ6^Sli:a«lc, ^(D^-v 

«ttT»**Ay 7i4 0 a dp^Aj/^^i©±fli^ffli^f -ba^ns/? 
'J7i2 9i:$:f lt^s. zL(Dfcth, z: £ jc**A u -rmzmvzm 

[0 0 9 6] 

^CD_t, jg3©^i6^«lCfeV>Ttt, #«ttT»**^y 714 0 a £ n > * 

mi 9 tmm&TmfcmrtVTm* o ai:<z)ra^^7K^mA^s^i:^^v> 0 

[0 0 9 7] 

J^T, *!6^©^4©m6^lc^v>TMS:#mL^^^m^-rs = 
[0 0 9 8] 

vn^> 0 hi 3 teaser, si iz^-tmmmttiim-'&mf&Mtfiztem-- 
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[0 0 9 9] 

BTkm^vrmi 9 £<nmm®2 9a^ H3©i«i2 3^^4©jgra 

[0100] 

[0101] 
[0 10 2] 

m l 4 izm~f J:e>&c, cVD^tciij, 31 3 ©MWMJSI 2 3 tf>Jttc. 3f-w\° 

2 7cD_tgp*^2 6 z^ft^mizfrfr^Tmiki/v cm 
s±ait2 ecD^ffiffap^^mj^^^js o o nrnt^s^oiz^mithx. mit 

-fx ^>^Sfelc «fc»J, #4©»|ffl|ft|*|J|2 8fttM*3(Z>ffira*fiE2 3 
[0103] 

#ClC mi 5lZ^-t£?iZ, */ty*8sJCj:y, ^4(Z)ir4ir4«il2 8ffl 
±ffilC||2 8 aCjSM^MS^Sr-^tf^SJCfcfeoT, lfA%5 Onm© 

gHt^#>y;b^-?A^&3±3p*i§Ay 712 9 £*£;»i-s. ztuz&v 

, -tgPTKUtA y 71 2 9 JftlittTaP**^ U7H19 tKD&ffiB 2 9 a # 

, *K0>Jimj|imMt2 8(Cfctt£^Ai/#^J<D^WfClgtt£?ra2 8a<Z> 



3 0 
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[0104] 

#ClC, HI 6 lZB~?£olZ. ±ap**AU 712 9 lCj3^S^|g|S2 8 a(DftW 

712 9 ©iJC^BrJCfcfeoTMft-fbe/U 3>%*ifltL/fetfe. CMP&JCJ; U 
, i|*UfciMfcS/y n>iC*fLT±gP^AU TI2 9 ©±fl!iaiS#0>lJ£#j|& 3 
0 0 nm£&£ iofC^iS-ftLT, Sft-fb 2/ U 3 yfr P, & -5H 5 <Z>JB ISTilfi^BI 3 0 

[0 10 5] 

tc «i»ttT»** y ri i9icfc^ss#2 8a <Dmf&m®& y t>*M&!i£i& 

[0 10 6] 

zi(Z)j:e>ic 0 3£4tf>HM*«Ucj:£i;, mi (DUife^hlsJ^iC 

2 7 S^t?^^A^^^J©T<»I&a^«Si»ffiTSIS7KlgAy TJR1 9&tf# 
«ffiTSP*3iS/ty 712 ^■vAS>^^J(D_t:{l!I&t) f «$:Me>±BI5^Ay 
71 2 9 iiSr^bTV^,, z\<Dt=.1sb. %-$LM)\,Z h izy^M^ V Tm*BV2>M& 

[0 10 7] 

^<Z>±> JiBMcSRAy 712 9 5:J(fi»ffiT«P*^y 711 9 
<Z)^MSB2 9 a$:^mi-Sl^lC. ^4(01^12 8OT3©I^iil2 
3 lC*fLT*t3IS2 8 a S:«^Sfl|j«fc Lt^S 0 -ttf)*^ f*ftlil0O± 
iCli, ^4 (Z)jgra«l2 8M'i3©SF»l2 3 <Djzm&tfv&3kt*ti-riz 
m&frfo. ±M7ty 712 9 5:7^-->^f5^tC> *Vrfi/*m<D±lZ 

y 712 9 5:I^5©IWiil3 0 0>¥S£*>l3Lhi-*. 
[0 10 8] 

yrK&, ^«ttTS7K^Ay 7i©siitiit«i:it%i<, 



3 1 
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o 

[0 10 9] 
[0 110] 

[0111] 

g[5 2 3 b <3DlS®&tKS®±lC, 5 0 nm©iftf ^ >7;^-^A^e> 

45li7NiA'J7l4 9 ^^tSMttS. £*ltc <fc 1IWJ7 
14 9 MS 2 3 b^Jggptcmi ®^MBP4 9 atfJgfftStlS. 

[0 112] 

±aP*HAUTM2 9 fc{WS*3iAy 7&4 9<&*HRjas#fctcaS2© 
A'JTll 9, iHtT»**^'Jri2 1, II7KIAU714 9 ^t^_bg|$7K 

i^'j 7i29i:i y«*>*i«. 

[0 113] 

®i 8-0 2 o itttsmoms (DmMmmiz&z^mtismmvmmxmo)-® 

[0114] 

mi sizB-t^oiz, w^^y^mjkzf^^^^v^y^miz^i), ms<D 
mmmmm 2 3 izm l t * ^ ^ # #i & H*jao«MMtT»** ^ U7ii9& 
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I 



#2 002 — 329425 

mm-rz>m®2 3 b s^i-s. 

[0 115] 

gii 9 tc^-r j:e>c xa^^^(cj;u, mzommmmmz 3izi3v 

2>mffi2 3 b(Z>j£m&tfM®±lC, 18IJS#*5j5 0 n mtoWMt* 2 >7/l/S -V A 

7 IBS 4 9 li|$2 3 b©ll5as-??»fi»ttTaiS*3SAUTIRl 9 4x£f§ 1 <D 

mm®4 9 a««mrtS*l*. $^T, ili*H^'J7l4 9 lC*f LT»8IS 2 3 b 

[0 116] 

#CIC. 02 OC^t-^^lC, CVDSCiU, »3©Miaj|ia»JS2 3©±JC, 

&3©Jf|g«MiB|2 3 ©±lC^St-<5±g|S«@2 6 CD ±OTP#<Z>IKJ£##& 3 0 0 
nm^5 ^^tC^m-fbLT, iftJ/»J 3>^?>^5f 4 fiDMil2 8 

i!2 8&C£tt£*^^#?IJ&Me>fI^£V*? btfc^fliu^&^ts 
dilfCty, MMTfciHAy 7BI4 9<DfrWe>±MB : kmM-t2>o J&V^T, XAy 

^*6icj:»j, H4 (Dmmmmmmmz 8o>±m. $&3<Dm\%mMm2 3<D±mm. 
-^A^e>j&s±gp^AUTj^2 9 zmm~?z>o 3*ifc*y, ±m^m^v7 

B2 9 ttffl«**AUyfl!4 9 tiltSo _h§P7K^AU 712 9 {Cfc 

ttZ> J m2Q>mWin2 9 a©i|ls£;f$5 0 0 nmfc'^tJ:9C ±»**^UTJK 

2 9 StFIi**/^ U 7 HE 4 9 (C & £ * -V A */ 2 #I(Z>*MHl|gP# ^K5-fX7f 
>^ICJ: tJ^fS. MvxT, CVD^tCfcy, ±MIA'J7I2 9M3 
<Z>J0|IfflKl*|g2 3 ©±IC^I1C fcfe o TMi/ 'J 3 > & I fcf, CMPSfelC 
«fc*J, idttLfeft-ffc^U nylzMLX±^m^V TB2 9 <D±fflB&<D&mtfi 

3 o zmm-tZo 

[0 117] 
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msnmm&mizis^Ti*. m^(Dmmmmm2 3 zmm-rz&v&m 

[0 118] 

$?mTmzmomM'&Tm7km^v 71 1 9&z$mm-&T3?kmrtv rm2 1 

[0119] 

?<D±. «i7KiA'J7i4 9(l JlgPTK^/^ 'J 7^ 2 9 ttuLtfe^M 

*k ±SP?Mi^ U TBI 2 90^l/7«gi:^5, 
[0120] 

'J71^ itttTMiA'J7i©Sffiiiiit^«ilTt.^<, 

^3 (DmmmmcD & ? \z%z 7^y<D&wRTfmwizmi&-tz>M&£ itti^ 

o 

[0121] 

mi-msn&mMBmK&^xiz, mm'ttzmtzykm^vrmizm 

4t?-*yT)l^-y<U (TiAlO) Zm^fcfiK ^*UC-ftx.T, mitTim- 
(A 1 2 O3 ) Xltmit* > * JIT JV ^ -V A (T a A 1 O) &m^T%& 

3*1 2o£-£tmJiJBI£ bTfe&V^ 

[0122] 

^fc, &mmmniz&^Tiz, mm'\^^^^^vTmizmit^*yT)v^=. 

(TiAIN) Zm^tctf. 3*UC-ftAT. ^^>T;i/^-^A (T i A 1 

) , mtmt^^y (t i s i n) , rn.it* y*jv (t a n) , mitmtzy* 
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